13-50 years), and the actual median duration of symptom onset was 6 months (range 1-24 months). The mean patient age at operation was 68 years (range 42-81 years). Thirteen patients were women. All patients had advanced disease and had undergone multiple-joint operations; in three patients previous neck surgery had been performed.
The patients underwent neurological and clinical examination on admission and at a median 15-month follow up (range 6-24 months) after surgery and a second follow up at a median of 43 months (range 28-72 months).
All patients underwent preoperative radiological examinations in which plain flexion-extension radiographs and MR images were obtained in the neutral position; flexion-extension radiographs were obtained at follow-up examination (Fig. 2) .
Preoperative Clinical and Radiological Evaluation
Preoperatively, all patients had clinical signs of myelopathy as well as neck pain and/or occipital headache. We obtained scores based on the classification of neurological impairment and pain according to Ranawat.
14 A neurological score of I indicated no neural deficit; II indicated subjective weakness, hyperreflexia, and dyesthesia; IIIA indicated objective weakness and long-tract sign, not able to walk; and IIIB denoted quadriparesis, not ambulatory. Six patients had progressive tetraparesis but were able to walk (IIIA) and nine had severe tetraparesis (IIIB) and were unable to walk. Three patients had severe, six moderate, and six mild neck and shoulder pain. Pain was rated as: 0, none; 1, mild; 2, moderate; and 3, severe. Four patients had Lhermitte's sign. Two patients were completely bedridden, and seven used a wheelchair. Only two patients could walk without assistance. Mobility was scored as: 1, bedridden; 2, wheelchair dependent; 3, walks with assistance; and 4, walks without assistance.
Five patients had long-standing cervical spine symptoms (1-2 years), and 10 experienced more rapid onset and progression of symptoms (1-6 months).
Four patients had spinal cord compression at the C1-2 level only, with a fixed atlantoaxial subluxation. Periodontoid pannus was noted in all of them. Seven patients had midand four patients lower cervical cord compression ( Table 1) . The medullary compression visualized on MR imaging was judged to be caused by not only subluxation but degenerative bone changes and inflammatory tissue. The dislocations were found to be stable on flexion-extension radiographs in all patients. Two patients with stable subaxial subluxation had concomitant unstable atlantoaxial subluxation. Another two patients, both in neurological Class IIIB, had severe lower lumbar stenosis as well. Superior migration of the odontoid was observed in five patients.
In all patients, laminectomy with preservation of the facet joints was performed at the compressed spinal cord level(s) without fusion. The two patients with atlantoaxial instability underwent fusion at this level. The two patients with lumbar spinal stenosis underwent simultaneous lumbar decompressive procedures. Patients were placed in a semirigid supporting collar for 6 to 8 weeks postoperatively, after which they were free to wear a soft, supporting collar or no fixation at all. 
Results

Clinical Follow-Up Review
There were no peri-or early postoperative complications. One of the patients who underwent concomitant lumbar spine decompressive surgery had a longstanding lumbar subcutaneous wound infection that healed after surgical debridement. Three patients died, two at 31 months and the third at 48 months postoperatively. The causes of death were cardiac and kidney failure, pneumonia and urinary tract infection, and exacerbation of severe arthritis, respectively.
One patient (Case 15) underwent reoperation because of sudden tetraplegia at 28 months postsurgery. Ten patients improved neurologically by follow-up examination (Table 1 and Fig. 3 ), three of whom made major improvements. The neurological status in five was unchanged at final followup review, although three of them had shown improvement at the first follow-up examination. Of the 11 patients who experienced pain relief, nine had no or negligible pain at last follow-up examination. At last follow up three patients (Cases 6, 7, and 15) had experienced no benefit from surgery. However, one of these patients (Case 15), was fully recovered after reoperation, and another patient (Case 6) experienced temporary relief before deterioration and finally death.
Mobility was improved in five patients. The occurrence of multiple-joint disease, especially with hip, knee, and ankle destruction, suggests the reason why not all tetraparetic patients who improved neurologically showed improved mobility. One patient was bedridden at follow-up review.
Radiological Follow Up
All radiographs were examined by an experienced radiologist, and the data are summarized in Table 2 . In one patient a clinically important postoperative progression/instability developed (Case 15). Before undergoing a C-1 laminectomy her spine was stable and thus fusion was not indicated; however, she developed severe cranial settling with the dens protruding into the foramen magnum. She underwent reoperation with a Ransford loop for occipitocervical fusion (occiput-C5) after a few preoperative days of being placed in traction (Fig. 4) . The patient fully recovered. In another three patients an increase in subluxation was found at the operated level. In the worst case there was an increase from 9 to 13 mm of subaxial subluxation at the C3-4 level (Case 10). In the other two cases a 1-and 2-mm increase, respectively, could be measured. No correlation to clinical deterioration was found in these cases; thus, reoperation was not indicated. In fact, all of them still were better off than preoperatively with regard to both neurological and pain status.
Increased motion in the operated levels was not found in any case. In a few cases a moderate progress of subaxial subluxation was found in nonoperated levels.
Discussion
Spinal fusion for atlantoaxial instability in patients who suffer from rheumatoid disease is a well-documented procedure. 4 ,13,19,24 Currently we perform a modified Gallie pro- IIIA  II  II  1  1  1  72  3  3  2  51, M  12  C-6  IIIB  II  II  2  1  0  68  2  2  3  71, F  6  C3-4  IIIB  IIIA  IIIA  1  0  0  31  1  3  4 42, F 6 C- 1  IIIA  I  I  3  0  0  56  4  4  5  75, F  6  C5-6  IIIA  II  II  3  1  1  50  3  3  6  60, F  24  C-1  IIIA  IIIA  -1  1  -18  3  3  7  71, F  3  C4-5  IIIB  IIIA  IIIB  3  1  3  31  2  2  8  76, M  1  C3-5  IIIA  II  II  1  0  0  54  3  4  9 67 cedure in patients with isolated atlantoaxial instability and we use a Ransford loop or the Brattström-Granholm method for occipitocervical fusion in patients with vertical translocation. 5, 6, 11, 17 In time, many patients (those who undergo surgery and those who do not) develop subaxial subluxation(s) and sometimes instability. Because of the narrow size of the subaxial spinal canal, vertebral subluxation combined with bone degenerative changes and reactive rheumatoid tissue can result in rapidly progressing tetraparesis and even sudden death. 15 If MR imaging reveals medullary compression and stable conditions are found on flexion-extension radiographs, we have recently begun to perform posterior decompressive surgery without fusion because of the often poor bone quality and technical difficulties in achieving a solid fusion. It is, however, generally recommended that such surgery should be accompanied by fusion. 2, 3, 14, 20 To our knowledge, no study of bilateral posterior cervical decompressive surgery without fusion has been published. In 1995 Weller and Rossitch 22 reported on unilateral posterior decompressive surgery in which stabilization was not performed in eight debilitated patients with cord compression due to spinal metastasis. No patient showed late spinal instability. 22 In our 15 patients whose severe rheumatoid disease affected the cervical spine and resulted in medullary compression at different levels, isolated laminectomy procedures resulted in improvement of neurological and pain status in most cases. The clinical results we obtained did not differ from earlier reported results in patients who underwent spinal decompressive surgery in which stabilization was not performed. 20 One patient, however, developed a severe vertical translocation after a C-1 laminectomy which, together with pseudostabile C1-2 dislocation, caused rapidly progressing tetraplegia. She underwent immediate reoperation with occipital cervical fusion after preoperative traction was applied. Because her tetraplegia had not been long-standing, she later recovered to her habitual status. Retrospectively, a slight vertical translocation could be seen on the preoperative MR image, and we concluded that she should have undergone stabilization after the laminectomy. The results of a recent study on vertical translocation in rheumatoid arthritis demonstrated that the atlantodens interval and apparent good horizontal C1-2 stability are quite unreliable as indicators of neurological status. 7 If vertical translocation is present, we can expect neurological impairment and poor-quality survival. Thus, we recommend that patients with myelopathy in the presence of vertical translocation should undergo occipitocervical fusion with or without decompressive surgery. 8 In a 1997 study from Japan the cumulative expected survival in conservatively managed rheumatoid arthritis patients with myelopathy was 7% in the first 7 years. 21 We regard the follow-up period as sufficient for time in which to reveal whether instability or subluxation has been caused by the surgical procedure. A study on the results of lumbar decompressive surgery in which stabilization was not performed revealed no disc slippage within 1 year. 12 Preservation of the facet joints is of great importance.
The risk of new subluxation above or below a fused segment that is caused by mechanical stress is a subject of debate. 1 The authors of a number of studies, however, have reported no increased incidence of subaxial subluxation after occipitocervical fusion compared with conservatively treated patients. 18, 23, 24 In patients in whom subaxial instability has been demonstrated on flexion-extension radiographs or during the operative procedure, we perform posterior fusion after laminectomy. One alternative to this is an anterior decompressive procedure followed by fusion; however, because of the commonly poor vertebral bone quality, we reluctantly perform the Cloward procedure. 
Conclusions
Because all but one of our patients showed no clinically important signs of spinal instability and the results were favorable (improved neurological symtoms and less pain in most patients), we conclude that when rheumatoid changes result in medullary compression in a stable cervical spine, laminectomy without simultaneous fusion can be performed in selected cases. A C-1 laminectomy without occipitocervical fusion is not recommended in patients with vertical translocation.
